Despite declines in mortality and incidence rates from the mid-1980s to the late 1990s, colorectal cancer (CRC) continues to be the leading cause of cancer death in nonsmokers in Ontario (National Cancer Institute of Canada 2003). Fortunately, CRC's long, identifiable pre-malignant phase makes it preventable and an ideal candidate for a screening program.
It has been recommended that all asymptomatic, averagerisk adults be screened beginning at age 50 years (Canadian Task Force on Preventive Health Care 2001). Screening modalities include annual or biennial fecal occult blood testing (FOBT); FOBT with flexible sigmoidoscopy; flexible sigmoidoscopy alone every five years; and colonoscopy every 10 years. In the recently published ICES Research Atlas, Large Bowel Procedures in Ontario, utilization of the above procedures in Ontario was examined for the screen-eligible population aged 50-74 (Vinden et al. 2004) . Although data limitations make it impossible to distinguish between screening versus diagnostic or treatment procedures, the results have important implications for any future populationbased screening program.
This article highlights findings from the research atlas with respect to colonoscopy and flexible sigmoidoscopy among the screen-eligible (age 50-74) Ontario population. Both procedures, which at the present time are performed primarily in hospital settings, will play an important role in any future organized screening program.
Methods
Utilization of large bowel endoscopy in Ontario was examined in several ways. Temporal trends were examined for Ontario, as a whole, from 1992 to 2001, and by county, for 2001 only. To explore further the rate variation across the province, hospitals were grouped into four categories: Small (<2,500 Total Weighted Cases, or TWC), Medium (2,500-10,000 TWC), Large (>10,000 TWC) and Teaching, after which the ratio of colonoscopy volume to total hospital volume was calculated for each group. Ontario Hospital Insurance Plan (OHIP) billing data were used for all rates. OHIP endoscopy billing codes are complicated; thus, all billings for endoscopy up to the splenic flexure (codes Z555 or Z555+E740) or using the 60 cm scope (fee code Z580) were considered flexible sigmoidoscopies. Endoscopy to the hepatic flexure or beyond (Z555+E740+E741, with or without E747 and E705) was classified as a colonoscopy.
For analysis by hospital type, the institution in which a colonoscopy was performed was identified by matching the OHIP record with the Canadian Institute for Health Information discharge abstract database (inpatient and sameday surgery). TWC volumes, tertiary-care volumes and hospital type for each institution were obtained from the Joint Policy and Planning Commission website at www.jppc.on.ca.
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Results
Colonoscopy utilization in Ontario has grown significantly since 1992 (Figure 1 ), more than doubling from 162.3 procedures per 10,000 population to 378.0/10,000 in 2001. In contrast, flexible sigmoidoscopy rates declined slowly over the same period, from about 100 procedures per 10,000 to 76. Table 1 shows the wide variation in rates by county and region. The highest rates are found in the north, the lowest in the east. Figure 2 shows a somewhat surprising result from analysis of colonoscopy rates by hospital type in 2001. As the TWC volume of a hospital increased, the colonoscopy : total volume ratio fell. Further, the 67 smallest hospitals in Ontario had a combined total weighted case volume in 2001 of 175,989, nearly identical to the volume of 176,634 weighted cases in the two largest teaching hospitals. However, 25,163 colonoscopies were performed in the small hospitals and only 9,050 in the two largest.
Discussion
Access to large bowel endoscopy is key to any CRC screening program as the initial test or, in the case of colonoscopy, as follow-up to positive screening tests. Several aspects of the results suggest cause for concern, or further investigation of access to large bowel endoscopy.
The first of these is the inverse relationship between colonoscopy : total volume ratio and hospital size. Does this mean that people living in communities served primarily by large or teaching hospitals have reduced access to colonoscopy? How do waiting times compare? This has serious implications because colonoscopy is required as follow-up to a positive initial screening test.
A second area of concern is the threefold difference in colonoscopy rates between areas with the highest and lowest rates. Again, does this reflect an access problem, or do physicians prefer other large bowel evaluation techniques in these areas?
Finally, declining rates of flexible sigmoidoscopy indicate underutilization of a procedure that has been endorsed as an initial screening test and can readily be performed in office settings. Several disincentives to performing flexible sigmoidoscopy have been discussed, most notably, the lack of an assigned Resource Intensity Weight, which excludes it from cost allocation or funding equations (Vinden et al. 2004) . As well, the low technical or facility fee paid by OHIP for flexible sigmoidoscopy or colonoscopy performed outside hospitals is a barrier to access. All of these issues need to be addressed as Ontario prepares for a province-wide CRC screening program. 
